Cultured fibroblasts from patients with Niemann-Pick disease type C and type D exhibit distinct defects in cholesterol esterification.
The Niemann-Pick group of diseases can be broadly classified into two types based on clinical and biochemical characteristics. Type I is characterized by a primary deficiency of lysosomal sphingomyelinase while Type II may have a defect in the regulation of intracellular cholesterol metabolism. We have studied cholesterol esterification in cultured fibroblasts from patients with two phenotypes of Type II disease: an Acadian population of southwestern Nova Scotia (Canada) with a form of the disease known as Niemann-Pick type D (NPD) and a group of panethnic origin with Niemann-Pick type C (NPC). Addition of whole serum to normal fibroblasts grown initially in lipoprotein-deficient serum caused a rapid (within 6 h) increase in cholesterol esterification, reaching maximum values at around 24 h, while NPC fibroblasts showed little increase (less than 10% of normal). In contrast, cholesterol esterification in NPD fibroblasts increased slowly during the first 6-12 h and reached 50% of normal values by 24 h. 25-Hydroxycholesterol, a non-lipoprotein stimulator of cholesterol esterification, caused a similar stimulation of cholesterol esterification in NPC, NPD and normal cells. This was inhibited by addition of serum in mutant but not in normal cells. Within 24 h of serum addition, free cholesterol accumulated in all cell types with NPC greater than NPD greater than normal. These observations indicate that (a) regulation of cholesterol esterification in response to serum lipoproteins (but not 25-hydroxycholesterol) is abnormal in both NPC and NPD fibroblasts, and (b) the biochemical phenotypes of fibroblasts from NPC and NPD patients are distinct.